Inhibition of 3-O-methylglucose transport in human erythrocytes by forskolin.
The effect of forskolin, an activator of adenylate cyclase, was investigated on glucose transport in human erythrocytes. Forskolin was found to be a potent inhibitor of 3-O-methylglucose (3-O-MG) influx in human erythrocytes. The inhibition of 3-O-MG transport was instantaneous and reversible. The inhibitory effect of forskolin was concentration-dependent, having an IC50 value of 7.5 microM. Forskolin caused a decrease in Vmax of carrier-mediated 3-O-MG transport from 35.32 to 1.56 mumol/ml of cell X min in the presence of 50 microM forskolin. Inhibition of influx was not reversed at high concentrations of 3-O-MG. In addition, forskolin inhibited the influx of other carbohydrates including galactose, ribose, and fructose. In contrast, forskolin was without effect on adenosine transport. To unravel the underlying mechanism responsible for the inhibitory action of forskolin, the possible involvement of cyclic AMP in controlling glucose transport was examined. Erythrocytes treated with 50 microM forskolin exhibited an increase in cyclic AMP content from the basal levels of 258 fmol/ml of cell to 334 fmol/ml of cell within 10 s after forskolin exposure. However, erythrocytes in which cyclic AMP was allowed to accumulate in excess of 10,000 times the basal level, by means of preincubation with exogenous cyclic AMP, displayed 3-O-MG transport indistinguishable from that of cyclic AMP-poor control cells. In view of the finding that cyclic AMP plays no discernible role in the erythrocyte 3-O-MG transport, it is suggested that the forskolin inhibition is mediated by a mechanism other than by stimulating adenylate cyclase activity. Moreover, forskolin appears to directly inactivate the 3-O-MG transport system since glucose-sensitive cytochalasin B binding to erythrocyte membranes is virtually abolished by 50 microM forskolin.